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(54) PREPREG AND LAMINATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a prepreg having 
a low permittivity and also a low dielectric loss tangent 
when used as a laminate, and forming small roughness 
of a hole wall when being drilled by employing liquid 
crystalline polyarylate fibers for a fibrous substrate 
material and employing a specific cyanate resin 



SOLUTION: This prepreg is constituted by employing (A) 
fibers made of a liquid crystalline polyarylate having e.g. 
a structure of the formula [wherein (m) is preferably 35- 
45 and; (n) is preferably 55-65] for a fibrous substrate 
material for a nonwoven fabric or the like and employing 
(B) a cyanate resin composition, for a matrix, comprising 
(i) a cyanate resin , (ii) a monovalent phenolic compound 
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and (ii i) polyphenylene ether resin as essential ingredients. A binder such as an epoxy resin 
preferably is made to adhere to the fibrous substrate material. The ingredient B is obtained by 
reacting 2,2-bis(4-cyanatophenyl) propane and p-(cv-cumyl)phenol with poly (2,6-dimethyl- 
1 ,4-phenylene) ether in a solvent. 
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AB The prepregs consist of liquid- crystalline polyarylate fibers as a substrate 
and 

a cyanate resin composition containing monohydric phenols an d^poly (phenylene 
ethers) and are hot -pr essed to give the laminates, useful for printed 
circuit boards. CThug^ 2 , 2 -bis (4-cvanatophenyl) propane (A rocy BIO) 100, 
polv (2 fi-(;iimp>hhy1 -1 ^ 4-phenYlene) ether ( Noryl PKN ^ /b'z) *2{J , and 
p- (g-cumyl) phenol (PCP) 1 part were dlsplvRd in PhMe , treated with 
Mn naphthenate at 120°, cooled, mixed with 18 parts 

2 , 4 , 6-tris (tribromophenoxy) -1, 3 , 5-triazine (SR 245), suspended by MEK, and 
further mixed with 11 parts PCP and Zn naphthenate to give a 
compatibilized resin solution, which was i mpregnated into a polyarylate 
nonwoven fabric (Vecrus SRN 50; preimpregnated with an Epikote 
1001-dicyandiamide varnish) and dried to give a prepreg, A laminate of 5 
prepregs showed low H20 absorption, dielec. constant 2.77, dielec. loss 
tangent 4.2, and good drilling property. 

ST polycyanate polyoxyphenylene blend polyarylate fiber prepreg; drilling 
property laminate polycyanurate polyoxyphenylene prepreg 

IT Phenolic resins, uses 

RL: IMF (Industrial manufacture) ; PRP (Properties) ; TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(epoxy, polyarylate fiber substrates containing; prepregs and laminates 
with low dielec. constant and dielec. loss tangent and improved drilling 
property) 

IT Polyester fibers, uses 

RL: PRP (Properties) ; TEM (Technical or engineered material use) ; USES 
(Uses) 

(hydroxybenzoic acid-hydroxynaphthoic acid, nonwoven fabrics, Vecrus 
SRN 50; prepregs and laminates with low dielec. constant and dielec. loss 
tangent and improved drilling property) 
IT Epoxy resins, uses 

RL: IMF (Industrial manufacture); PRP (Properties); TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(phenolic, polyarylate fiber substrates containing; prepregs and laminates 
with low dielec. constant and dielec. loss tangent and improved drilling 
property) 
IT Epoxy resins, uses 

RL:iIMF (Industrial manufacture); PRP (Properties); TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(polyarylate fiber substrates containing; prepregs and laminates with low 
.dielec. constant and dielec. loss tangent and improved drilling property) 
IT Liquid crystals, polymeric 

(polyarylate fibers from; prepregs and laminates with low dielec. 
constant and dielec. loss tangent and improved drilling property) 



IT Nonwoven fabrics 

(polyarylate fibers; prepregs and laminates with low dielec. constant and 
dielec. loss tangent and improved drilling property) 
IT . Electric insulators 

(prepregs and laminates with low dielec. constant and dielec. loss 
tangent and improved drilling property) 
IT Polycyanurates 

RL: IMF (Industrial manufacture) ; POF (Polymer in formulation) ; PRP 
(Properties) ; TEM (Technical or engineered material use) ; PREP 
(Preparation) ; USES (Uses) ' 

(prepregs and laminates with low dielec. constant and dielec. loss 
tangent and improved drilling property) 
IT Polyoxyphenylenes 

RL: POF (Polymer in formulation) ; PRP (Properties) ; TEM (Technical or 
engineered material use) ; USES (Uses) 

(prepregs and laminates with low dielec. constant and dielec. loss 
tangent and improved drilling property) 
IT Printed circuit boards 

(prepregs and laminates with low dielec. constant and dielec. loss 
tangent and improved drilling property for) 
IT Reinforced plastics 

RL: PRP (Properties) ; TEM (Technical or engineered material use) ; USES 
(Uses) 

(prepregs; prepregs and laminates with low dielec. constant and dielec. 
loss tangent and improved drilling property) 
IT 846041-26-7, Poly ( 2 , 6 -dimethyl - 1 , 4 -phenylene ) ether 

RL: POF (Polymer in formulation) ; PRP (Properties) ; TEM (Technical or 
engineered material use) ; USES (Uses) 

(Noryl PKN 4752; prepregs and laminates with low dielec. constant and 
dielec. loss tangent and improved drilling property) 
IT 599-64-4DP, p- (a- Cumyl ) phenol , reaction products with cyanate resins 
RL: IMF (Industrial manufacture) ; POF (Polymer in formulation) ; PRP 
(Properties) ; TEM (Technical or engineered material use) ; PREP 
(Preparation) ; USES (Uses) 

(PCP; prepregs and laminates with low dielec. constant and dielec. loss 
tangent and improved drilling property) 
IT 81843-52-9, 4-Hydroxybenzoic acid- 6 -hydroxy- 2 -naphthoic acid copolymer 
RL: PRP (Properties) ; TEM (Technical or engineered material use); USES 
(Uses) 

(fiber, nonwoven fabric; prepregs and laminates with low dielec. constant 
and dielec. loss tangent and improved drilling property) 
IT 27754-24-lP, Dicyandiamide-Epikote 1001 copolymer 73310-55-lP 

311313-32-3P 

RL: IMF (Industrial manufacture) ; PRP (Properties) ; TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(polyarylate fiber substrates containing; prepregs and laminates with low 
dielec. constant and dielec, loss tangent and improved drilling property) 
IT 25722-66-lDP, Arocy. B 10 homopolymer, reaction products with cumylphenol 
RL: IMF (Industrial manufacture) ; POF (Polymer in formulation) ; PRP 
(Properties) ; TEM (Technical or engineered material use) ; PREP 
(Preparation) ; USES (Uses) 

(prepregs and laminates with low dielec. constant and dielec. loss 
tangent and improved drilling property) 
IT 25134-01-4 

RL: POF (Polymer in formulation) ; PRP (Properties) ; TEM (Technical or 
engineered material use) ; USES (Uses) 

(prepregs and laminates with low dielec. constant and dielec. loss 

tangent and improved drilling property) 



4 



DERWENT-ACC-NO: 



2001-151913 



DERWENT-WEEK: 



200116 



COPYRIGHT 2007 DERWENT INFORMATION LTD 



TITLE : 



Prepreg for a laminate used in printed circuit board 
consists of licjuid crystal arylate fiber constituting a 
base material and a cyanate resin composition 
constituting a matrix 



PATENT-ASSIGNEE: HITACHI CHEM CO LTD [HITB] 
PRIORITY-DATA: 1999JP-0078685 (March 23, 1999) 



PATENT- FAMILY: 
PUB-NO 

JP 2000336188 A 



PUB -DATE 

December 5, 2000 



LANGUAGE 
N/A 



PAGES 
010 



MAIN- IPC 
COaj 005/24 



APPL I CATION - DATA : 
PUB -NO 

JP2000336188A 



APPL- DESCRI PTOR 
N/A 



APPL -NO 
1999JP-0149203 



APPL -DATE 
May 28, 1999 



INT-CL (IPC): B29C070/06, B29L009:00 , B32B015/08 , C08J005/24 , 
C08L067:03 , H05K001/03 



ABSTRACTED- PUB-NO: JP2000336188A 
BASIC- ABSTRACT: 

NOVELTY - Prepreg consists of (A) liquid crystal arylate fiber constituting a 
base material and (B) cyanate resin composition containing cyanate resin, mono 
hydric phenolic compounds a nd polyphenylene ether resin as essential components 
"^and constituting a matrix. • 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for laminate ■ 
obtained by heating and pressing the prepreg. 

USE - The laminate is used as printed circuit boards. 

ADVANTAGE - The laminate has low dielectric constant and water absorption 
degree and is easy to punch. 

CHOSEN- DRAWING: Dwg.0/0 



TITLE-TERMS: PREPREG LAMINATE PRINT CIRCUIT BOARD CONSIST LIQUID CRYSTAL 

ARYLATE CONSTITUTE BASE MATERIAL CYANATE RESIN COMPOSITION 
CONSTITUTE MATRIX 

DERWENT -CLASS: A21 A32 A85 L03 P73 V04 X12 

CPI-CODES: A05-E01D; A05-H07A; A05-J02; A08-R08A; A09-A02A; A11-B09A1; 

A12-E07A; A12-S08A; L03-H04E1; 

EPI-CODES: . V04-R07L; X12-E02B; 



SECONDARY- ACC-NO : 

CPI Secondary Accession Numbers: C2001-045660 
Non-CPI Secondary Accession Numbers: N2001- 111704 



1 2/6/07, EAST Version: 2.1.0.14 



JP,2000-336188,A [DETAILED DESCRIPTION] Page 1 of 13 



* NOTICES * 

JPO and INFIX are not responsible for any 
damages caused by the use o£ this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to prepreg and a laminate. 
[0002] 

[Description of the Prior Art] The laminate for printed wired boards carries out heating pressurization of 
the prepreg which makes an electric insulation resin constituent a matrix in several-fold predetermined 
leaves, and unifies. When forming a printed circuit with a subtractive process, a metal tension laminate 
is used. This metal tension laminate is manufactured by carrying out heating pressurization of the 
metallic foil, such as copper foil, in piles on the surface of prepreg (one side or both sides). As electric 
insulation resin, thermosetting resin, such as phenol resin, an epoxy resin, polyimide resin, and 
bismaleimide-triazine resin, may be used widely, and thermoplastics, such as a fluororesin and 
polyphenylene ether resin, may be used. 

[0003] Since it corresponds to RF-ization seen by operation[ high-speed ]-izing and mobile 
communications which are seen by information management systems, such as a computer, satellite 
communication, etc. in recent years, the laminate of a low dielectric constant and a low dielectric 
dissipation factor is called for. The laminate using the prepreg which makes a matrix the cyanate resin 
constituent which uses cyanate resin, a univalent phenols compound, and polyphenylene ether resin as 
an indispensable component, and uses S glass fiber and D glass fiber as a fiber base material attracts 
attention as a laminate which fills such a demand to some extent. 
[0004] 

[Problem(s) to be Solved by the Invention] However, even if it was such a laminate, when the dielectric 
constant measured by IGHz was about 3.5 and performed punching processing by the drill to a 
laminate, there was a fault that hole wall granularity became large and drill abrasion loss also became 
large again. ' 

[0005] Let the thing which are small and can make abrasion loss of a drill cutting edge small when 
invention according to claim 1 is a low dielectric constant called 3.0 or less, and has a low dielectric 
dissipation factor when it considers as a laminate, and performing punching processing by the drill and 
for which prepreg offer is made be a technical problem. [ of hole wall granularity ] Moreover, in 
addition to the technical problem of invention according to claim 1 , invention according to claim 2 
makes it a technical problem for solder thermal resistance to make it good. Furthermore, when invention 
according to claim 3 is a low dielectric constant called 3.0 or less, and has a low dielectric dissipation 
factor and punching processing by the drill is performed, hole wall granularity is small and makes it a 
technical problem to offer a laminate with the small abrasion loss of a drill cutting edge. 
[0006] 

[Means for Solving the Problem] Invention according to claim 1 is prepreg which becomes considering 
the cyanate resin constituent which uses liquid crystal polyarylate fiber as a fiber base material, and uses 
cyanate resin , a univ alent phenols^c ompound, and polyphenylene eth er resin as an indispensable 
component as a matrix^ 
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[0007] When the cyanate resin constituent which uses cyanate resin, a univalent phenols compound, and 
polypheny lene ether resin as an indispensable component was made into the direct matrix and it 
considers as a laminate, the inclination for solder thermal resistance to worsen is in liquid crystal 
polyarylate fiber. This point is solvable by making the binder adhere to a fiber base material. That is, 
invention according to claim 2 is prepreg according to claim 1 whose fiber base material is a liquid 
crystal polyarylate fiber base material to which the binder was made to adhere. 
[0008] Furthermore, invention according to claim 3 is a laminate which comes to carry out heating 
pressurization of the prepreg according to claim 1 or 2. 
[0009] 

[Embodiment of the Invention] Although not restricted especially as liquid crystal polyarylate, it is 
desirable to use all the aromatic polyester that is the copolymer of a hydroxy naphthoic acid and a 
hydroxybenzoic acid. This polyarylate is polyarylate with structure as shown in (la) of ** 1. In (la) of 
** 1, although it is combinable in m=20-50 and n=80-50, since viscosity at the time of carrying out the 
melting polymerization of the liquid crystal polymer can be made small, the thing of m=35-45 and 
n^55-65 is desirable. All the aromatic polyester (reference of** 1 (Ic)) to which copolymerization of all 
the aromatic polyester (reference of ** 1 (lb)) or polyethylene terephthalate to which copolymerization 
of the hydroxybenzoic acid, the aromatic series diol, and the phthalic acid with structure as shown in 
(la) of ** 1 other than polyarylate was carried out, and the hydroxybenzoic acid was carried out can also 
be used. 

[0010] . . 
[Formula 1] 




[001 1] Let this liquid crystal polyarylate be fiber by carrying out spinning by the meh spinning method. 
It is desirable to use a nonwoven fabric as a gestah of a liquid crystal polyarylate fiber base material. 
The liquid crystal polyarylate fiber nonwoven fabric consists of only polyarylate pulp and a. staple fiber, 
and in order not to use other binders or third components, the outstanding property of a polymer is 
reflected as it is. Furthermore, effectiveness which makes small hole wall granularity at the time of drill 
cutting, and can lessen abrasiveness of a drill cutting edge can be enlarged more by being a nonwoven 
fabric. Dry process and a wet method are known as the manufacture approach of a liquid crystal 
polyarylate fiber nonwoven fabric. In dry process, in order to secure the tensile strength of a nonwoven 
fabric, the roll heated at 180-280 degrees C called a heat calender process is passed, and the process 
which carries out melting sticking by pressure of the liquid crystal polyarylate fiber is needed. In this 
heat calender process, raw material fiber fuses and also flattening is carried out according to heat 
deformation. Since there is an inclination for the impregnating ability when the apparent density of a 
liquid crystal polyarylate fiber base material becoming large, and manufacturing prepreg by this to fall, 
it is desirable to use the liquid crystal polyarylate nonwoven fabric manufactured by the wet method. 
Moreover, even if it is the case where it is based on dry process, as for the release agent of the silicon 
system used in order to usually prevent that a workpiece welds to a roll, in a heat calender process, it is 
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desirable not to use it. 

[0012] As a binder made to adhere to a fiber base material, molecular weight can use the epoxy resin of 
2,000 or less low molecular weight. In addition, an amino silane system coupling agent, a urea silane 
system binder, acrylic resin, epoxy denaturation acrylic resin, etc. can be used. In this case, it is 
desirable to choose what does not produce heating discoloration at heat history processes, such as reflow 
solder after printed wired board manufacture and a desiccation process. As for the coating weight of a 
binder, it is desirable to consider as 2 - 15 weight section to the fiber base material 1 00 weight section. 
There is an inclination to be easy to absorb water if there is an inclination for the solder thermal 
resistance when considering as a laminate the coating weight of a binder being under 2 weight sections 
to worsen and the coating weight of a binder exceeds 15 weight sections, and for a dielectric constant, to 
also become large. 

[0013] In this invention, prepreg carries out the heating dissolution of the polypheny lene ether resin at 
an aromatic hydrocarbon system solvent. Subsequently In the solution, a cyanate ester compound and a 
univalent phenols compound. By adding other components, such as a metal system reaction catalyst and 
a flame retarder, as occasion demands, preparing the compatibility-ized resin solution (it only 
considering as a compatibility-ized resin solution below) of cyanate resin and polyphenylene ether resin, 
and carrying out injection churning of the ketone solvent at this Or by carrying out injection churning of 
the compatibility-ized resin solution, slurrying of the compatibility-ized resin solution is carried out to 
ketone solvent, this is sunk into a liquid crystal polyarylate fiber base material, and it is produced by 
removing a solvent. 

[0014] The cyanate ester compound used by this invention is a cyanate ester compound expressed with 
(2) of next * * 2 which has two or more cyanate radicals. 
[Formula 2] 

R^40CN)„ (2) 

(However, the integer of 2-10 and Rl are coupled directly with the organic radical of many ** of 
aromatic series, and m couples the cyanate group directly with the ring of an organic radical.) 
Some of these cyanate ester compounds may be made into oligomer. 

[0015] the oligomer of a cyanate ester compound ~ a cyanate ester compound — the bottom of existence 
of a catalyst ~ or a polymerization is carried out to the bottom of un-existing, and it is obtained. As a 
catalyst, a mineral acid, Lewis acid, a sodium carbonate or salts like a lithium chloride, and the 
phosphoric ester like tributyl phosphine are mentioned. Reaction temperature differs, the former reacts 
at 100-140 degrees C, and the latter is made to react at 140-170 degrees C by the case where it does not 
consider as the case where a catalyst exists. Of this polymerization reaction, when a cyanate group 
quantifies three times, a triazirie ring is formed. As for oligomer, it is desirable to carry out a 
polymerization so that number average molecular weight may be set to 400-6000. The number average 
molecular weight of oligomer can be sampled with a fixed time interval during a reaction, and can be 
controlled by measuring with gel permeation chromatography as a tetrahydrofUran solution. 
[0016] The cyanate ester compound expressed with (2) of ** 2 is prepared by the well-known approach 
(for example, refer to JP,41-1928,B) to which the corresponding phenol system compound of many ** is 
made to react with halogenation cyanogen generally. As this cyanate ester compound 1, 3- 
JISHIANATO benzene, 1, 4-JISHIANATO benzene, 1 and 3, 5-Tricia NATO benzene, 1, 3- 
JISHIANATO naphthalene, 1, 4-JISHIANATO naphthalene, 1, 6-JISHIANATO naphthalene, 1, 8- 
JISHIANATO naphthalene, 2, 6-JISHIANATO naphthalene, 2, 7-JISHIANATO naphthalene, 1, 3, 6- 
Tricia NATO naphthalene, 4, and 4-JISHIANATOBI phenyl, A ,bis(4-cyanate phenyl) propane, 2, and 2 - 
bis(4-SHIANAT0 phenyl) propane, A 2 and 2-bis(3, 5-dichloro-4-cyanate phenyl) propane, A 2 and 2- " 
bis(3, 5-dibromo-4-cyanate phenyl) propane, The bis(4-cyanate phenyl) ether, a bis(4-cyanate phenyl) 
thioether, A bis(4-cyanate phenyl) sulfone, tris (4-cyanate phenyl) phosphite. The poly cyanate (for 
example, refer to JP,45-1 1712,B and JP,55-9433,B) of the benzene coenocyte obtained by the reaction 
of tris (4-cyanate phenyl) phosphate, phenol resin, and halogenation cyanogen etc. is mentioned. These 
cyanate ester compounds may be used independently and may be used combining two or more kinds. 
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acquisition — especially the divalent cyanate ester compound that has symmetry structure and does not 
have the condensed ring in the bridge section from the point of giving a good property easily to the last 
resin, like 2 and 2-bis(4-SHIANATO phenyl) propane, 2, and 2-bis(3, 5-dimethyl-4-SHIANATO 
phenyl) methane is desirable. 

[0017] The univalent phenols which are ** 3 (3a), or (3b) are shown as a univalent phenols compound 
used by this invention are mentioned. 
[Formula 3] 




(n is the integer of 1-2, and R2 and R3 express a hydrogen atom or the low-grade alkyl group of carbon 
numbers 1-4, and even if respectively the same, they may differ.) Moreover, R4 expresses -CH3, - 
CH2CH3, or -CH2C(CH2)2CH3. 

As a univalent phenols compound expressed with (3a) of ** 3^ P-(alpha-cumyl) phenol is mentioned, for 
example. Moreover, as a univalent phenols compound expressed with (3b) of ** 3, for example, p-tert- 
butylphenol, p-tert-p tert amylphenol, and p-tert-octyl phenol are mentioned, and p-tert-octyl phenol is 
desirable also in it. One kind may be independently used for these univalent phenols compounds, and 
may be uised for them combining two or more kinds. 

[0018] Although the cyanate group itself which a cyanate ester compound has is a strong polar radical 
very much, this cyanate group is structure with the symmetrical triazine ring quantified and generated 
three, and, for this reason, the dielectric constant and dielectric dissipation factor of a hardened material 
become small. Therefore, the hardened material of the dielectric constant lowest now in well-known 
thermosetting resin and a dielectric dissipation factor is obtained. However, in an actual hardening 
reaction, all cyanate groups react, it is impossible to generate a triazine ring, the system of reaction loses 
a fluidity with advance of a hardening reaction, an unreacted cyanate group remains in a system, and a 
dielectric constant and a dielectric dissipation factor become high. Univalent phenols are made to add to 
a cyanate ester compound, and by forming imide carbonate, as a cyanate group does not remain in a 
system, it can make low a dielectric constant and a dielectric dissipation factor. Since it is such, as for 
\\ the loadings of univalent phenols , it is desirable to consider as 4-10 weight se fition-to-thp! rya nate ester 
p compound 100 weight section . Under in 4 weight sections, it is in the inclination for the effectiveness 
which makes low a dielectric constant and a dielectric dissipation factor to become small, and when 30 
weight sections are exceeded, it is in the inclination for a dielectric constant and a dielectric dissipation 
factor to become high on the contrary. It is more desirable to carry out 5-25 weight section combination 
of the univalent phenols from this to the cyanate ester compound 100 weight section, and it is desirable 
especially to carry out 7-20 weight section combination. 

[0019] The univalent phenols compound used by this invention may supply all of the aforementioned 
proper loadings to the system of reaction from the first stage with a cyanate ester compound, or may 
supply some aforementioned proper loadings to the system of reaction, and may supply the loadings of 
the remainder after cooling the first stage. 

[0020] The polyphenylene ether resin used by this invention is resin which has the structural unit shown 
by (4) of ** 4, carries out the polycondensation of the monocycle type phenol, and is obtained. 
[Formula 4] 
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r'' r^ 




(However, R5, R6R7, and R8 are the low-grade alkyl groups or hydrogen atoms of carbon numbers 1-3, 
and at least one side is a low-grade alkyl group among R7 and R8) 

[002 1 ] Moreover, structure shown by (4) of * * 4 can be made into the basis, and the graft copolymer 
obtained by this basis by carrying out the graft polymerization of the vinyl aromatic compound can also 
be used. 

[0022] As a monocycle type phenol used for composition of polyphenylene ether resin 2, 6- 
dimethylphenol, 2, 6-diethyl phenol, 2, 6-dipropyl phenol, 2-methyl-6-ethylphenol, a 2-methyl-6-propyl 
phenol, A 2-ethyl-6-propyl phenol, m-cresol, 2, 3 -dimethyl phenol, 2, 3-dipropyl phenol, 2-methyl-3- 
ethylphenol, A 2-methyl-3-propyl phenol, 2-ethyl-3-methyl phenol, A 2-ethy 1-3 -propyl phenol, 2- 
propyl-3-methyl fail, A 2-propyl-3-ethyl-phenol, 2 and 3, 6-trimethyl phenol, 2 and 3, 6-triethyl phenol, 

2 and 3, 6-TORIPURO pill phenol, 2, 6-dimethyl-3-ethylphenol, 2, and 6-dimethyl-3-propyl phenol etc. 
is mentioned. 

[0023] If the polyphenylene ether resin obtained according to one or more kinds of polycondensations of 
tiiese monocycle type phenol is illustrated concretely The Pori (2, 6-dimethyl -1, 4-phenylene) ether, the 
Pori (2, 6-diethyl -1, 4-phenylene) ether, The Pori (2, 6-dipropyl -1, 4-phenylene) ether, the Pori (2- 
methyl-6-ethyl -1, 4-phenylene) ether, The Pori (2-methyl-6-propyl -1, 4-phenylene) ether, The Pori (2- 
ethyl-6-propyl -1, 4-phenylene) ether, 2, 6-dimethylphenol / 3, a 6-trimethyl phenol copolymer, [ 2 and 

3 ] 2, 6-dimethylphenol / 3, a 6-trimethyl phenol copolymer, [ 2 and 3 ] 2, 6-diethyl phenol / 3, a 6- 
trimethyl phenol copolymer, [ 2 and 3 ] 2, 6-dipropyl phenol / 3, a 6-trimethyl phenol copolymer, [ 2 and 
3 ] The graft copolymer which carried out the graft polymerization of the styrene to the graft copolymer 
which carried out the graft polymerization of the styrene to the Pori (2, 6-dimethyl -1, 4-phenylene) 
ether, 2, 6-dimethylphenol / 3, and a 6-trimethyl phenol copolymer is mentioned. [ 2 and 3 ] Moreover, 
polyphenylene ether resin may be marketed in the form of an alloy-ized polymer with polystyrene etc. 
Such an alloy-ized polymer can also be used. As an alloy-ized polymer, the alloy-ized polymer of the 
Pori (2, 6-dimethyl -1, 4-phenylene) ether and polystyrene and the alloy-ized polymer of the Pori (2, 6- 
dimethyl -1, 4-phenylene) ether and a styrene-butadiene copolymer are mentioned. It is desirable that it 
is the alloy-ized polymer which the amount of components of the Pori (2, 6-dimethyl -1, 4-phenylene) 
ether in an alloy-ized polymer contains 50% of the weight or more from a viewpoint of the dielectric 
characteristics when considering as a laminate, and it is more desirable that it is the alloy-ized polymer 
which is contained 65% of the weight or more. 

[0024] As for the loadings of polyphenylene ether resin, it is desirable to consider as the 5 - 300 weight 
section to the cyanate ester compound 100 weight section. If loadings are in the inclination for the 
effectiveness which makes low a dielectric constant and a dielectric dissipation factor under iri 5 weight 
sections to become small and exceed 30 weight sections, the viscosity of the compatibility-ized resin 
solution which carried out slurrying will become high, and a fluidity and a moldability will worsen. As 
for the loadings of this to polyphenylene ether resin, it is more desirable to consider as the 10 - 200 
weight section to the cyanate ester compound 1 00 weight section, and especially, the thing to consider as 
the 10 - 100 weight section is desirable. 

(^O^SyAs occasion demands, a flame retarder can also be added into a matrix. Since it is necessary to 
blend a flame retarder when preparing the compatibility-ized resin solution which carried out slurrying, 
its flame retarder which does not have a cyanate ester compound and reactivity is desirable. As such a 
flame retarder, a bromination triphenyl isocyanurate system flame retarder like 1 , a 2-dibromo-4-(l, 2- 
dibromo eth yl) cyclohexane , a tetrabromo cvclohexane, a hexa BUROMO cyclo aoaecane, poly^ ^ 

3UROMrrgiph^nryh5ilTer, brommation polystyrene, a bromination polycarbonate, 2 and 4, and 6-tris 
(TORIBUROMO phenoxy)-l,3,5-triazine etc. is mentioned. Also in these, since the dielectric 
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characteristics when considering as a laminate become good, 1, a 2-dibromo-4-(l, 2-dibromo ethyl) 
cyclohexane, a tetrabromo cyclohexane, a hexa BUROMO cyclo dodecane, 2 and 4, and 6-tris 
(TORIBUROMO phenoxy)- 1 ,3,5-triazine are desirable. 

[0026] When adding a flame retarder, it is desirable to consider as 5 - 30 weight section to the total 
amount 1 00 weight section of a cyanate ester compound, a univalent phenols compound, and 
polyphenylene ether resin. It is in the inclination for the loadings of a flame retarder to become 
inadequate [ under 5 weight sections / burning resistance ] to the total amount 1 00 weight section of a 
cyanate ester compound, a univalent phenols compound, and polyphenylene ether resin, and when 30 
weight sections are exceeded, it is in the inclination for the thermal resistance of a laminate to fall. It is 
more desirable to consider as 8 - 25 weight section from this to the total amount 100 weight section of a 
cyanate ester compound, a univalent phenols compound, and polyphenylene ether resin, and especially 
the thing to consider as 10 - 20 weight section is desirable. 

[0027] As a metal system reaction catalyst used as occasion demands when preparing a compatibility- 
ized resin solution, organic bases, such as metal chlorides, such as organic metal salts, such as 
naphthenic-acid lead, naphthenic-acid cobalt, naphthenic-acid iron (III), naphthenic-acid nickel, zinc 
naphthenate, copper naphthenate, manganese naphthenate, and 2-ethylcyclohexane cobalt, tin chloride, a 
zinc chloride, and an aluminum chloride, and triethylenediamine, etc. are mentioned. Especially an 
organic metal salt has a desirable addition from it being few and ending. A cyanate ester compound 
generates a triazine ring in response to the bottom of heating or pressurization, and forms and hardens 
network structure. These metal system reaction catalyst carries out the operation which promotes this 
reaction. When preparing a compatibility-ized resin solution, and when making into prepreg the reaction 
which generates a triazine ring, a part advances, and when carrying out heating pressurization of the 
prepreg and manufacturing a laminate, the remainder advances. 

[0028] It is desirable to be referred to as 1-300 ppm to a cyanate ester compound, as for the loadings of a 
metal system reaction catalyst, it is desirable to be referred to as 5-200 ppm, and especially its thing set 
to 10-100 ppm is desirable. When loadings are less than 1 ppm, and effectiveness tends to become small 
and exceeds 300 ppm, it is in the inclination for a reaction to become quick too much. Although a metal 
system reaction catalyst carries out an operation of both the appearance of the promotion of a reaction 
when preparing a compatibility-ized resin solution, and the promotion of hardening at the time of 
laminate manufacture, in case it prepares a compatibility-ized resin solution, the amount which is 
sufficient for carrying out an operation of both appearance may be summarized at a stretch, and it may 
blend it, and may divide and blend to the part which acts as a reaction accelerator, and the part which 
acts as a hardening accelerator. In addition, when dividing and blending the part which acts as a 
hardening accelerator, the part which acts as a hardening accelerator is added in the compatibility-ized 
resin solution which carried out slurrying. When dividing at a part for acting as the part which acts as a 
reaction accelerator, and a hardening accelerator and adding, the same metal system reaction catalyst 
may be independently used by the reaction accelerator at the time of preparing a compatibility-ized resin 
solution, and the hardening accelerator at the time of laminate manufacture, and- you may use combining 
two or more kinds. 

(f0029]^The aromatic hydrocarbon system solvent used in case a compatibility-ized resin solution is 
prepared carries out the heating dissolution of the _po lyphenylene ether resin , and turns into a reaction 
solvent at the time of performing compatibility-ization with the reaction of a cyanate ester compound 
and a univalent phenols compound, and polyphenylene ether resin further. An aromatic hydrocarbon 
system solvent has a desirable thing in the range whose boiling point is 50-170 degrees C. Since a 
solvent tends to volatilize and concentration and viscosity change with volatilization when 
manufacturing prepreg as the boiling point of an aromatic hydrocarbon system solvent is less than 50 
degrees C, the inclination for the sinking-in control to a fiber base material to become difficult is shown. 
Moreover, when the boiling point exceeded 1 70 degrees C, and the amount of solvents which remains in 
prepreg increases and it finally considers as a laminate, a void is gienerated, and the inclination for 
thermal resistance to fall is shown. 

[0030] Toluene, a xylene, ethylbenzene, isopropylbenzene, a mesitylene, etc. are mentioned as an 
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aromatic hydrocarbon system solvent used in this invention. Especially in these, although toluene is 
desirable, it is not restricted to this but other aromatic hydrocarbon system solvents are usable. Of 
course, a single aromatic hydrocarbon system solvent may be used, and you may use it combining two 
or more sorts. 

[0031] Moreover, as for an aromatic hydrocarbon system solvent, it is desirable to consider as the 100 - 
500 weight section to the polypheny lene ether resin 100 weight section, and especially its 150 - 300 
weight section is desirable. There is an inclination for the time amount required when oligomerizing, if 
there is an inclination for the handling of a compatibility-ized resin solution to become difficult and the 
500 weight sections are exceeded, since viscosity becomes it high that aromatic hydrocarbon system 
solvents are under the 100 weight sections to the polypheny lene ether resin 100 weight section to 
become long. 

[0032] It is added in order to carry out slurrying of the compatibility-ized resin solution, and ketone 
solvent acts as the so-called poor solvent with the low solubility of compatibility-ized resin. The thing of 
ketone solvent in the range whose boiling point is 50-170 degrees C is desirable. Since a solvent tends to 
volatilize and concentration and viscosity change with volatilization when manufacturing prepreg as the 
boiling point of ketone solvent is less than 50 degrees C, the inclination for the sinking-in control to a 
fiber base material to become difficult is shown. Moreover, when the boiling point exceeded 1 70 
degrees C, and the amount of solvents which remains in prepreg increases and it finally considers as a 
laminate, a void is generated, and the inclination for thermal resistance to fall is shown. As ketone 
solvent used in this invention, an acetone, a methyl ethyl ketone, 2-pentanone, 3-pentanone, methyl 
isobutyl ketone, 2-hexanone, cyclopentanone, 2-heptanone, a cyclohexanone, etc. are mentioned. 
Especially in these, although a methyl ethyl ketone is desirable, it is not restricted to this but other 
ketone solvent is usable. Of course, single ketone solvent may be used and you may use it combining 
two or more sorts. Moreover, ketone solvent may carry out injection churning into a compatibility-ized 
resin solution, and may carry out injection chuming of the compatibility-ized resin solution into ketone 
solvent. 

[0033] As for ketone solvent, it is desirable to use it in the range of the 50 - 500 weight section to the 
aromatic hydrocarbon system solvent 1 00 weight section, and it is desirable especially to use it in the 
range of the 1 00 - 200 weight section. Since there are too many amounts of solvents when there is an 
inclination compatibility-ized resin does not fully carry out [ an inclination ] slurrying to the amount of 
the ketone solvent used being under 50 weight sections and the 500 weight sections are exceeded, the 
inclination to be after sinking-in desiccation, namely, it to become difficult to make a front face smooth 
according to a liquid lappet, foaming, **** unevenness, etc., and for an appearance to worsen is in a 
fiber base material. 

[0034] Other solvents other than an aromatic hydrocarbon system solvent and ketone solvent can also be 
used together if needed. However, it is necessary to be within the limits of the class to which the 
suspension condition of a compatibility-ized resin solution is not changed, and an amount. As a solvent 
which can be used together, nitrogen system solvents, such as amide system solvents, such as 
halogenated hydrocarbon, such as a trichloroethylene and a chlorobenzene, N.N-dimethylformamide, 
and N,N-dimethylacetamide, and N-methyl pyrrolidone, etc. are mentioned. These solvents may be 
independently used together and may be used together combining two or more kinds. 
[0035] In the manufacture approach of the cyanate resin constituent of this invention, a reaction terminal 
point is determined by measuring the setting time, without measuring the conversion of a cyanate ester 
compound directly, in case the compatibility-ized resin solution of cyanate resin and polyphenylene 
ether resin is manufactured. Under the present circumstances, a compatibility-ized resin solution can be 
changed into a condition equivalent to the last combination in false by adding a univalent phenols 
compound and ketone solvent in a compatibility-ized resin solution, and it becomes possible to presume 
aging of conversion by measuring the setting time at this time. What is necessary is just to adjust the 
loadings of the univalent phenols compound to add and ketone solvent so that it may become the same 
as a component ratio when slurrying of the compatibility-ized resin solution is carried out. The setting 
time can sample a compatibility-ized resin solution and can know it by placing on the hot platen of 
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constant temperature and measuring time amount until it gels. 

[0036] Production of the prepreg of this invention is presented with the compatibiiity-ized resin solution 
which carried out slurrying. That is, the prepreg which becomes considering the cyanate resin 
constituent which uses liquid crystal polyarylate fiber as a fiber base material, and uses cyanate resin, a 
univalent phenols compound, and polyphenylene ether resin as an indispensable component as a matrix 
is producible by carrying out sinking-in desiccation of the compatibility-ized resin solution which 
carried out slurrying at a liquid crystal polyarylate fiber base material. Moreover, production of the 
laminate of this invention is presented with this prepreg. That is, a laminate is produced by carrying out 
heating pressurization of the prepreg in piles one sheet or the number of sheets of arbitration. When 
producing a laminate, it can consider as a metal tension laminate by putting metallic foil, such as copper 
foil, on one side or both sides of prepreg. 



ExamplepThe preparation 2 of a compatibility-ized resin solution (A) which carried out slurrying, the 



2-pis(4-SHI ANATQ phen yTLBiopane (Asahi tiba incorporated company make Arocv B-10 (trade name) 
rs used)^lI)inv^eight,section, The Pori (2, 6-dimethvL J..Jl>-pbeflvIe D ether ( nor yl PKN47S 2.(trade 
name) by Japan JII plastics incorporated company is used) 20 weight section , an d P-(alpha-cumyl) 
phenol ( PCP (trade name) by San Techno Chemical, Inc.) The heating dissolution of the use 1 weight 
section was carried out at the toluene 40 weight section, and the compatibility-ized resin solution was 
prepared by reacting the manganese-naphthenate (10% [ of manganese contents ] and Nihon Kagaku 
Sangyo Co., Ltd. make being used) 0.03 weight section as a metal system reaction catalyst, and making 
the solution temperature after addition react as 120 degrees C. The 2, 4, and 6-tris (TORIBUROMO 
phenoxy)-l,3,5-triazine (Dai-Ichi Kogyo Seiyaku Co., Ltd. make trade name SR-245) 18 weight section 
is supplied as a flame retarder which does not have a cyanate ester compound after cooling, and 
reactivity for this compatibility-ized resin solution at 90 degrees C. Injection churning is carried out and 
slurrying of the methyl-ethyl-ketone 82 weight section is carried out. After cooling at 40 more degrees C 
or less, subsequently, said P-(alpha-cumyl) phenol 1 1 weight section. The cornpatihility-ized resin 
solution (A) which added and carried out slurrying of the metal system reaction catalyst (8 % of the 
weight of zinc-naphthenate [ by Nihon Kagaku Sangyo Co., Ltd. ] zinc contents) 0.0125 weight section 
was prepare^ 

[0038] Thg(^xample T!bpoxy-resin (oil-ized shell epoxy incorporated company make and Epicoat 1001 
(trade name)Sre used) 1 00 weight section and the dicyandiamide 0.8 weight section were dissolved in 
the methyl ethyl ketone so that solid content might become 20 % of the weight, and the varnish w as 
prepared. The binder was made to adhere by carrying out sinking-in desiccation of this varnish so that 
the coating weight after desiccation may become the nonwoven fabric (the basis weight of 50g/m2, 
Kuraray Make, and BEKURUSU SRN-50 (trade name) are used) manufactured by dry process using the 
Hquid crystal polyarylate fiber expressed with (la) of ** 1 with 8 % of the weight. J^ext^ sinking-in 
desiccation of the compatibility-ized resin solution (A) which carried out slurrying to the liquid crystal, 
polyarylate fiber nonwoven fabric to which the binder was made to adhere was carried out, and the 
prepreg whose thickness after desiccation is 0. 1 5mm was produced. Next, heating pressurization of this 
prepreg was carried out for 90 minutes by the five-sheet pile, the temperature of 175 degrees C, and 
pressure 3MPa, and the laminate was produced. 

[0039] The liquid crystal polyarylate fiber nonwoven fabric (the same product as an example 1 is used) 
to which example 2 binder is not made to adhere was used, and also prepreg was produced like the 
example 1, and the laminate was produced. 

[0040] Replaced with the example of comparison 1 liquid-crystal polyarylate fiber nonwoven fabric, and 
the nominal thickness of 0.1mm, the basis weight of 104g/the glass fabrics ( WEAby Nitto Boseki Co., 
Ltd. 1 16E (trade name)) of m2 was used, and also prepreg was produced like the example 2. Next, 
heating pressurization of this prepreg was carried out for 90 minutes by the five-sheet pile, the 
temperature of 170 degrees C, and pressure 3MPa, and the laminate was produced. 
[0041] Example of comparison 2 glass fabrics were changed into the glass fabrics ( WTXby Nitto 
Boseki Co., Ltd. 1 16E (trade name)) of 0.1mm in nominal thickness, and basis-weight 105 g/m2, and 
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also prepreg was produced like the example 1 of a comparison, and the laminate was produced. 
[0042] About the laminate produced in the examples 1 and 2 of a comparison in an example 1 and 2 
lists, thickness, water absorption, solder thermal resistance, and a dielectric constant were investigated. 
Moreover, the drill investigated the hole wall granularity and drill abrasion loss at the time of ** of 
almsgiving of punching processing to the laminate. These results are shown in Table 1 . 
[0043] The measuring method of each item shown in Table 1 is as follows. 
Thickness: Using a micrometer, about three test pieces each, it measured three places at a time 
respectively, and the average was shown. 

Water absorption: In the pressure cooker circuit tester (PCT) of the temperature of 121 degrees C, the 
pressure of 2230hPa, and saturated water vapor pressure, each time amount maintenance was carried 
out, the weight before and behind maintenance was measured, the increment in weight was searched for, 
it **(ed) by the weight before holding the weight of 2 hours (PCT-2), 6 hours (PCT-6), and 10 hours 
(PCT- 10) which increased, and the result was displayed by %, 

Solder thermal resistance: The test piece after carrying out maintenance (PCT-1) into PCT of an 
ordinary state and water absorption, and these conditions for 1 hour was immersed in the 260-degree C 
solder tub for 20 seconds, and the appearance was observed. The notation in Table 1 showed 
abnormality [ in 5:] nothing, 2:smallness bHster generating, and l:blister generating, and displayed the 
result about three test pieces. 

A dielectric constant and a dielectric dissipation factor: It measured on the frequency of IGHz by the 
TORIPU rate-stripline resonator method. In addition, the unit of (xlO-3) shows the numeric value of a 
dielectric dissipation factor. 

Hole-wall granularity: Using the drill with a diameter of 0.7mm, the laminate was performed the 

condition for rotational frequency 65,000rpm and feed-rate/of 3,500mm, punching processing was 

performed by the three-sheet pile, copper plating was given to the laminate of the 3rd sheet, the cross 

section of 6,000 hole sites was observed with the stereoscopic microscope, copper plating from a hole 

wall sank in, and the number of punching hits measured the maximum of distance. 

Drill abrasion loss: About the drill cutting edge used when measuring hole wall granularity, width-of- 

tooth length when the number of punching hits becomes 6,000 holes before using it for punching was 

observed with the stereoscopic microscope, and abrasion loss was measured. 

[0044] 

[Table 1] 
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[0045] The preparation 2 of a compatibility-ized resin solution (B) which carried out slurrying, a 2-bis 
(4-SHIANATO phenyl) propane (use of the same product as what was used by preparation of a 
compatibility-ized resin solution (A) which carried out slurrying) The 1 00 weight sections same about 
each compound used in preparation of a compatibility-ized resin solution (B) which carried out slurrying 
below, The Fori (2, 6-dimethyl -1,4 phenylene) ether 20 weight section, The heating dissolution of the 
2, 4, and 6-tris (TORIBUROMO phenoxy)-l,3,5-triazine 18 weight section is carried out at the toluene 
45 weight section as a flame retarder which does not have the P-(alpha-cumyl) phenol 1 weight section 
and a cyanate ester compound, and reactivity. The compatibility-ized resin solution was prepared by 
reacting the manganese-naphthenate 0.03 weight section as a metal system reaction catalyst, and making 
the solution temperature after addition react as 120 degrees C. The compatibility-ized resin solution (B) 
which threw this compatibility-ized resin solution into 90 degrees C for 1 8 weight sections after cooling 
(Dai-Ichi Kogyo Seiyaku Co., Ltd. make trade name SR-245), carries out injection churning, was 
subsequently made to carry out slurrying of the methyl-ethyl-ketone 92 weight section, and added and 
carried out slurrying of the zinc-naphthenate 0.0125 weight section as said P-(alpha-cumyl) phenol 1 1 
weight section arid a metal system reaction catalyst after cooling at 40 more degrees C or less was 
prepared. 

[0046] The example 3 epoxy-resin (oil-ized shell epoxy incorporated company make and DER331L 
(trade name) are used) 100 weight section and the triethyl tetramine 10 weight section were blended, and 
using a methyl ethyl ketone as a solvent, as solid content became 2 % of the weight, it prepared the 
binder varnish. The binder was made to adhere by carrying out sinking-in desiccation of this binder 
varnish so that the coating weight after desiccation may become the nonwoven fabric (the basis weight 
of 70g/m2, Kuraray Make, and BEKUTORAN (trade name) are used) manufactured, by the wet method 
using the liquid crystal polyarylate fiber expressed with (la) of** 1 with 10 % of the weight. Next, 
sinking-in desiccation of the compatibility-ized resin solution (B) which carried out slurrying to the 
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liquid crystal polyarylate fiber nonwoven fabric to which the binder was made to adhere was carried out, 
and the prepreg whose thickness after desiccation is 0.70mm was produced. Next, the copper foil with a 
thickness of 1 8 micrometers was further put on those both sides, heating pressurization was carried out 
for 90 minutes by the temperature of 1 80 degrees C, and pressure 2.5MPa, and copper clad laminate was 
produced for this prepreg a two-sheet pile and by heating at 230 more degrees C for 2 hours. 
[0047] The example 4 bromination epoxy resin (Mitsui Chemicals, Inc. make and EPO MIKKU R-232 
(trade name) are used) 100 weight section, In the phenol resin (Dainippon Ink & Chemicals, Inc. make 
and FENO light LF 4871 (trade name) are used) 25 weight section The binder varnish which blended the 
l-cyanoethyl-2-ethyl-4-methylimidazole (Shikoku Chemicals Corp. make and 2E4 MZ-CN (trade name) 
are used) 0. 1 weight section as a hardening accelerator was used, prepreg was produced like the example 
3 below, and copper clad laminate was produced. 

[0048] It was made not to make example 5 binder adhere, and also prepreg was produced like the 
example 3, and copper clad laminate was produced. 

[0049] The coating weight of example 6 binder was made to become 3 % of the weight, and also prepreg 
was produced like the example 3, and copper clad laminate was produced. 
[0050] The coating weight of example 7 binder was made to become 20 % of the weight, and also 
prepreg was produced like the example 3, and copper clad laminate was produced. 
[0051] The example of comparison 3 epoxy-resin (oil-ized shell epoxy incorporated company make and 
Epicoat 1001 (trade name) are used) 100 weight section and 0.8Eq of dicyandiamides were dissolved in * 
the methyl ethyl ketone so that solid content might become 20 % of the weight, and the varnish was 
prepared. Sinking-in desiccation of this varnish was carried out at glass fabrics (the same product as the 
example 2 of a comparison is used), and the prepreg whose thickness after desiccation is 0.15mm was 
produced. The copper foil with a thickness of 1 8 micrometers was ftirther put on those both sides, and 
copper clad laminate was produced [ this prepreg ] for five sheets a two-sheet pile and by carrying out 
heating pressurization for 90 minutes by the temperature of 170 degrees C, and pressure 3MPa. 
[0052] About the copper clad laminate produced in the example 3 of a comparison in an example 3-7 
lists, thickness, water absorption, solder thermal resistance, and a dielectric constant were investigated. 
Moreover, the drill investigated the hole wall granularity and drill abrasion loss at the time of ** of 
almsgiving of punching processing like the examples 1 and 2 of a coniparison to copper clad laminate at 
an example 1 and 2 lists. In addition, it investigated [ thermal resistance / solder ] also about the 
conditions of PCT-2. These results are shown in Table 2 and 3. 
[0053] 
[Table 2] 
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[0054] 
[Table.3] 
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[0055] 

[Effect of the Invention] The laminate which becomes this invention has a dielectric constant and small 
water absorption, and is a laminate also with easy pimching processing by the drill which can be 
fabricated below 200 degrees C. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible £or any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Prepreg which becomes considering the cyanate resin constituent which uses liquid crystal 
polyarylate fiber as a fiber base material, and uses cyanate resin, a univalent phenols compound, and 
polyphenylene ether resin as an indispensable component as a matrix. 

[Claim 2] Prepreg according to claim 1 whose fiber base material is a liquid crystal polyarylate fiber 
base material to which the binder was made to adhere. 

[Claim 3] The laminate which comes to carry out heating pressurization of the prepreg according to 
claim 1 or 2. 
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mmtLX2. 4. 6-hyx (hU:/0*7x/=^ 
v') -1. 3. 5-M;Tv>18aaa&Wl'X>'4 40 

•fl:$*, MtC4 OXIfiTf ta^»S«CB^P - ( a - $ 

"fyisa&iio. oi2smasi^maLxs^Lt:ia 
mmmm ( b ) ^mivi::. 



I [0046] |lteg!3 

X^-K^fyfflK (irtflSv-x^kx^-K^y^^^ltS. DER 

3 3 1 L (ffifrffe) ^fiMH) 1 0 omSMRXfh »Jxf- 

( 1 a) T^^nSiBEfisKyTUP-haEMt^fflV^rS 

i^t:J:OiSgSn>:i^!W (^47 0g/ni2 ^ ^ 

fca&?tfKy ry i^-niBiPf^tcsiMit^wsMkia 
mmoryrv^^^rf^L;^. <j?fc:. ^Koryri'^'?: 

2t!tSja. $ <9tc<e<iOlliBC:^$ 1 8xiin(0^i< iM 
ia. S;ei80X:. JE*2. 5MPaf90:»Slllg!aiD 

EL. $ia(c23 0x:^2«SDn^sc:i:t:J:')^ 
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R-2 3 2 (ffiia=S) lOOfiftgS. 7x/- 

>f hLF487 1 mS^) S-fiSffl) 25fifia;{C. ® 
-fliffiaKyi: LT 1 - j^ryxf-;k-2-xf-;l'-4 

^;i/>f s^y-;Kignflj«D:^i!fe*^aJ!. 2E4m 

Z-CN (jSp^rffe) 0. IttMaiSrE^L^vrte 

[0048] mmms 

[0049] ll%0«6 
[OO5O]|ISS057 

iiteM3tiiatL-criirw^S:f^L. 
iimtfc. *2o 



!Rf^2 0 0 0-3 36188 
1 6 

[ 0 0 5 1 ] lk!fSW3 . 

-Mool (mA)'^m) loomsmmi^i^ 

ryVT 5 K 0 . 8 ^J:&;<f-7l'X^;P^r h yizm^ 

ffl) fc:. -ifiiiaaftL-cseftSW)JS$*»'o. ismmior 

jglTO-C, JE>)3MPa'C9 0:»SM!aillffi-f'5<li: 

[0052] mms-^imfizimmsTimLids 

&i;f2MtJffc:ii3RWl&t^2fcH«K:LTa^. 5: 
fc. {i^;ft'iSatt^c-:^^^T<±PCT-2<7)^f^fc:-?v^■r 
tP^. c:tL/i><^*^a2Xt^^3fc:^-r. 
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J|l;5 (mm) 


0. 82 


0. 82 


0. 8 1 


0. 8 1 


ft 

* 

(%) 


PCT-2 


0. 30 


0. 29 


0. 22 


0. 23 


PCT-6 


0. 42 


0. 42 


0. 38 


0. 38 


PCT-10 


0. 58 


0. 57 


0. 52 


0. 53 




PCT-1 
PCT-2 


55 5 
555 
555 


55 5 
555 
55 5 


5 55 
111 
111 


55 5 
211 
111 




2. 7 9 


2. 79 


2. 76 


2. 76 
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4. 5 


4. 2 


4. 8 


^/tffiH;^ (Am) 


8 


8 
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l^i^EB (itm) 


25 


25 


28 


28 
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0. 8 2 


0.7 5 
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PCT-2 


0. 36 


0. 40 


PCT-6 


0. 4 8 


0. 7 0 


PCT-10 


0. 6 6 


1. 2 0 
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5 5 5 
55 5 
5 5 5 


5 5 5 
5 5 5 
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^X^^ (/tm) 
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(51) Int. CI. 7 FI r^3-^•(##) 

C08L 67:03 

(72)^H8# *» *t F^'-A(##) 4F072 AA02 AA07 ABOS AB29 ADll 

^«UaTfiglS*^'l^il|1500»tt> BAtolt AD42 AF25 AG03 AGB AG17 

ajailS«^aT«»fifi^ AH02 AH22 AK14 AL13 

(72)%HM 4F100 AK43A AKB AK54A Bi»l 

3E««Tffil&:^t*^^il|150O»«l Bilflafi BA05 DGOOA DHOl EJ172 

lW0^^^yfSmm\H EJ422 EJ82A EJ822 EJa62 

GB43 JAllA JD15 JG05 
JLOl 

' 4F205 AA27 AA32 AA39 AD16 AG02 
/VG03 MI33 AH36 HA08 UA33 
HA35 HA45 HC06 HC13 HE30 
HGOl 



